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GlansBalanitis xerotica obliterans is a chronic dermatosis that frequently involves the glans penis and the foreskin.
Granular cell tumor is a benign tumor that may rarely involve the penis, but involvement of the foreskin is ex-
ceedingly rare. It may result in thickening and ulceration of the overlying epidermis, which canmimic squamous
cell carcinoma. An association of these two lesions, one very common and one extremely uncommon, arising con-
comitantly in the penile foreskinhas not beenpreviously documented. A 23-year-old patientwith phimosis and a
subcutaneous foreskin nodule presented for amedical circumcision. Themicroscopic examination demonstrated
balanitis xerotica obliterans and granular cell tumor, occurring in continuity in the foreskin. To our knowledge,
this is the ﬁrst reported example of these two lesions arising simultaneously in the male genitalia.d Laboratory Medicin
neral Hospital, 7007
en access article und
. Trpkov, Concom
se Reports (2016©2016 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Balanitis xerotica obliterans (BXO) is a chronic dermatosis that most
commonly involves the penile glans and the foreskin. A synonymous
term is lichen sclerosus, a nomenclature that aims to unify the urologic
and gynecologic terminology. BXO has a known association with squa-
mous cell carcinoma (SCC) at this location [1,2]. Granular cell tumor
(GCT) can rarely involve thepenis,with only 19 examples previously re-
ported in the English literature [3–6]. GCT can result in thickening and
ulceration of the adjacent epidermis, thereby mimicking SCC. GCT of
the foreskin is an extremely rare lesion with only 4 previously docu-
mented cases [3,4]. We describe an association of penile foreskin BXO
and GCT in a 23-year old patient who clinically presented with a pro-
gressive phimosis and a mass lesion in the foreskin, to raise the aware-
ness of this uncommon tumor of the foreskin that can potentiallymimic
SCC. To our knowledge, an association of these two lesions has not been
previously reported.2. Case report
A 23-year-old male presented with progressive phimosis. He also
had a round and mobile dermal nodule, measuring about 1 cm in size,
arising on the distal dorsal prepuce, and clinically resembling a seba-
ceous cyst. A circumcision was performed with wide excision of the
nodule. The resected specimen represented an elongated 7.6 × 3.6e, Calgary
14 Street,
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), http://dx.d× 1.1 cm foreskin, inclusive of a well delineated 1.2 × 1.1 × 0.3 cm der-
mal nodule. Formalin-ﬁxed and parafﬁn embedded tissue blocks were
routinely processed, sectioned, and stained with Hematoxylin and
Eosin (H&E). One block was also stained with Periodic Acid Schiff
(PAS) stain. Immunohistochemistry for S100 (GA504) and CD68
(GA609) DAKO antibodies, prediluted by the manufacturer, was per-
formed using the DAKO Omnis automated platform.
Microscopic examination conﬁrmed the clinical diagnosis of chronic
BXO, which demonstrated typical appearances of atrophic epithelium
overlying an area of hyalinization (sclerosis), accompanied by a band-
like, lymphoid inﬁltrate underneath. In addition, a concomitant GCT
was found in continuity with the BXO (Fig. 1A–B). The GCT represented
an irregular proliferation of large, oval to elongated cells, demonstrating
abundant and granular eosinophilic cytoplasm, showing PAS reactivity.
The epidermis overlying the GCT exhibited pseudo-epitheliomatous hy-
perplastic extensions and nests in the superﬁcial stroma of the foreskin
that mimicked inﬁltrative neoplastic nests (Fig. 1C–D). The GCT cells
were S100 (Fig. 1E–F) and CD68 positive, as expected. The patient re-
covered after the procedure and had no complications 6 months after
the resection.
3. Discussion
GCT is a benign neural tumor composed of large granular and eosin-
ophilic cells [6]. It is most prevalent in the fourth to sixth decades and it
is more common in females (2:1) [6]. Usually GCT is a small (less than
3 cm) lesion with a short prodrome, typically lasting fewer than six
months [6]. GCT has been rarely reported as a penile lesion, with a
total of 19 previously documented cases [3–6]. Penile GCT is most com-
mon on the shaft (7 cases), but has also been described on the foreskin-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. A. Low power magniﬁcation showing the foreskin with balanitis xerotica obliterans (left) in continuity with the granular cell tumor (center and right) (H&E). B. Balanitis
xerotica obliterans demonstrated typical features with atrophic epidermis showing basal vacuolar degeneration, hyalinized superﬁcial dermis and an underlying band of
lymphocytes (H&E). C. Granular cell tumor showed dermal proliferation of large, oval to elongated cells, admixed with lymphocytic aggregates. The overlying epidermis
exhibited pseudo-epitheliomatous hyperplastic extensions and nests mimicking inﬁltrative nests (H&E). D. Granular cell tumor cells showed abundant and granular
eosinophilic cytoplasm (H&E). E–F. On immunohistochemistry, granular cell tumor cells were highlighted by strong S100 reactivity (E, medium power; F, higher power).
2 S.AC. Medlicott, K. Trpkov / Human Pathology: Case Reports xxx (2016) xxx–xxxand corona (4 cases each), glans penis (3 cases) and corpus cavernosum
(1 case) [3–5]. The details of the previously reported GCT of the foreskin
are summarized in Table 1. The average patient age for penile GCT is
34.5 years. “Sebaceous cyst”was rendered as a preoperative clinical di-
agnosis in 3 of 6 men in one series [3]. Of note, the patient we report
herein also had a preoperative diagnosis of “sebaceous cyst”. The
tumor cells typically show eosinophilic cytoplasm and PAS positive
granularity, and are reactive for S100 and CD68, suggestive of both neu-
ral and macrophage lineage [6]. Laskin et al. reported thatPlease cite this article as: S.AC. Medlicott, K. Trpkov, Concomitant granul
report and literature review, Human Path Case Reports (2016), http://dx.dpseudoepitheliomatous hyperplasia, resembling SCC on microscopy, as
also seen in the current case, was present in 2 of 7 penile GCT cases
(28.5%) [3,6]. One GCT of the penile shaft demonstrated epidermal ul-
ceration, raising a clinical suspicious for SCC [3]. However, the GCT re-
ported herein differed from the 4 previously reported cases of the
foreskin, because of the extensive BXO in the background, which has
not been previously documented.
BXO is an idiopathic and progressive chronic inﬂammatory derma-
tosis involving the external genitalia in 83% of cases, primarily thear cell tumor and balanitis xerotica obliterans of the foreskin: A case
oi.org/10.1016/j.ehpc.2016.10.007
Table 1
Granular cell tumors of the foreskin previously reported in the literature.
Author Patient age Tumor size Number of tumors, location Presentation Preoperative diagnosis Histologic Associations
Laskin et al. [3] 20 1.5 cm 1, foreskin Asymptomatic nodule Sebaceous/epidermal cyst or leiomyoma None
Laskin et al. [3] 21 1.7 cm 1, foreskin Asymptomatic nodule with
rapid enlargement (5 days)
Sebaceous/epidermal cyst or leiomyoma None
Laskin et al. [3] 47 2.0 cm 3, foreskin, groin and pubis Asymptomatic nodules Sebaceous/epidermal cyst or leiomyoma None
Dehner et al. [4] 24 0.4 cm 1, foreskin Rubbery nodule Subcutaneous nodule None
Current case 23 1.2 cm 1, foreskin Dorsal foreskin nodule
and phimosis
Subcutaneous cyst Balanitis xerotica obliterans
3S.AC. Medlicott, K. Trpkov / Human Pathology: Case Reports xxx (2016) xxx–xxxglans and its foreskin, and less often the urethra, scrotum and rarely the
perianal skin [1,7,8]. The incidence of BXO is 1/300 to 1/1000 and it is
most prevalent in the third to ﬁfth decades, with an age range of
6months to elderly [7,8]. Those individuals requiring amedical circum-
cision have a diagnosis of BXO in at least 14% of pediatric and 32% of
adult cases [1]. Lichen sclerosus is however more prevalent in females
(6:1) and may have a predilection for individuals with a HLA DQ7 and
DR11 haplotype [8]. Other noted risk factors include autoimmunity,
hormones, trauma, infection and radiation [1]. Penile BXO usually man-
ifests clinically as erythematous papules or atrophic pale patches that
can coalesce, sclerose, erode or form ﬁssures [1,7,8]. BXO can be asymp-
tomatic or it may cause paresthesia, pruritus and dysuria [1,7,8]. Chron-
ic complications include foreskin thickening with phimosis, meatal
stenosis, wasting and/or telangiectasia of the glans [1,8]. Treatment op-
tions include topical steroids, CO2 laser ablation and surgical excision
[7,8]. The relationship between BXO and neoplasia is contentious. BXO
and SCChave been foundmetachronously in 23% of penile SCC resection
specimens [1], and particularly in those carcinomas arising exclusively
in the foreskin. Alternatively, 6% of patients with BXO have been
found to develop SCC with a latency of up to 17 years [2]. Therefore,
some have considered BXO to be a risk factor for SCC [2]. BXO has also
been reported in association with an epidermal inclusion cyst [7].
4. Conclusion
We report a unique case of GCT of the foreskin, occurring concur-
rently with the BXO. Because GCT may incite pseudoepitheliomatousPlease cite this article as: S.AC. Medlicott, K. Trpkov, Concomitant granul
report and literature review, Human Path Case Reports (2016), http://dx.dhyperplasia and even ulcerate, it may mimic SCC, both clinically and
on histology. Thus, it is important to include GCT in the differential diag-
nosis of SCC, when evaluating penile lesions, particularly those located
on the foreskin.
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